Intravenous injection of live Yersinia enterocolitica 0:8 into SHR or Lewis rats results within 10-14 days in the development of inflammatory arthritis resembling human reactive arthritis. The arthritis is preceded by weight loss, ruffling of the fur, and tenderness of the legs on movement, followed by erythema and gradually worsening swelling and impaired movement of the joints. The arthritis is most common in the ankle joints, with marked swelling around the Achilles tendon, and usually affects one to three limbs. In most of the animals arthritis subsides within four weeks.'`3 Following our long term experiments with SHR rats,3 we became puzzled by the different susceptibility to arthritis of rats supplied by two different producers, even though the animals were of the same genetic background and with the same level of hypertension. Therefore, experiments have been conducted to induce yersinia associated arthritis using different external environments, and at the same time to study the microbiological status of the animals. The results obtained indicate that the microbial load of the rats has an effect on susceptibility to experimentally induced arthritis.
RT3, with RT3b for Mollegaard SHR rats and
RT3' for those from Charles River. The rats were kept in Macrolon III cages, three to four animals in each, on autoclaved aspen wood bedding material. They were conventionally maintained on a standard diet and given tapwater ad libitum; for the experiments in environment III food and water were autoclaved. According to the health monitoring reports by the suppliers, the rats could be divided into two categories as follows (all rats in one category were from one supplier). supplies ventilation to all rooms in the facility housing mice, rats, guinea pigs, rabbits, and chickens.
Environment II is an old wooden army barrack, located approximately 1.5 km from environment I. It was not temperature and humidity controlled. A room fan was used during the day to prevent overheating. This building had never previously housed laboratory animals. To eliminate microbial contamination only status B rats were allowed in this environment. Our short term use of this facility was terminated because of remodelling.
Environment III is the same as environment I, which was thoroughly cleaned and sterilised. Only status B rats were allowed. The air pressure in the rooms housing the rats was increased to prevent admixture with air in other parts of the facility.
In 
MEASUREMENT OF GAMMAGLOBULIN LEVELS
The samples used were taken before the rats were injected with yersinia. Serum gamma- observed with the status A rats in environment I (23/97; 24%).
In spite of the difference between status A and status B rats in the incidence of arthritis, no clear difference was observed in the severity of the arthritis (table 2) . Only the development of arthritis was slightly slower in the status A rats than in the status B rats (table 3) ; on average, the onset of arthritis occurred in status A rats 18.0(3.6) (mean(SD)) days after the bacterial inoculation, whereas in status B rats the corresponding figure was 13.4(4.9) days (p=O.OO11 by Student's t test). The recovery of Y enterocolitica 0:8 at the end of the experiment from the different organs was about the same in status A and status B rats (table 4) . No live bacteria were isolated from the ankle joints of eight status A rats studied, however, whereas four of 33 status B rats gave a positive joint culture.
Development of yersinia specific antibodies was studied in serum samples taken 14 and 30 days after the bacterial inoculation. IgM, IgA, and IgG class antibodies were determined separately (figure). After bacterial inoculation no significant differences were observed between status A and status B rats. Antibody levels generally tended to be higher in the animals developing arthritis than in those without arthritis. A remarkable difference was noted at the beginning of the experiments in the background values for yersinia specific antibodies, particularly for those of IgG class. For the status A rats they were significantly higher than for status B rats in environments I, II, or III (p<O.001, 0.02, and 0.0001, respectively; figure) . The background levels were not inversely related to the arthritis incidence, in contrast to expected results. For instance, in a status A rat series with a background value of 0.385(0.097) the incidence of arthritis was 25% (1/4), whereas A difference in the antibody profiles between status A and status B rats was also confirmed at the end of the experiments. About half of status A rats had antibodies against B piliformis, KRV, and Toolan H-1 virus whereas none of the status B rats had any of these antibodies. All animals tested were free of antibodies against Mpulmonis (table 5) .
Discussion
At the initial phase of these experiments we such had a decisive effect on the susceptibility to arthritis. This turned out to be wrong, as use of three different environments resulted in similar development of arthritis. Instead, we IgG realised that the preimmune or microbiological status of the rats may have been decisive. We considered it possible that the status A rats were already exposed to yersinia before the experiments. This is suggested by the significantly higher background values of yersinia specific antibodies, particularly of the IgG class antibodies, for status A rats than for status B rats (figure). This 8 The exact mechanisms by which the host microbial flora, subclinical infection, or pretreatment with heat shock protein affects the disease susceptibility are not completely understood. In the experiments with streptococcal cell wall induced arthritis, van den Broek et all3 proved that in the rats protected against arthritis by pretreatment with heat shock protein, streptococcal cell wall specific T cell responses were suppressed. On the other hand, the pretreatment had no effect on the production of antibodies against streptococcal cell walls, nor on a non-specific inflammatory reaction or on general cellular immunity in vivo. Also, the protection against streptococcal cell wall induced arthritis was transferable using spleen cells. These data indicate that the protection was immunologically specific and mediated by the lymphoid cell population. Accordingly, Winfield has suggested that recognition by T cells of a variable epitope of 65 kilodalton heat shock protein stimulates protective immunity. '9 In the light of the experience gained with adjuvant arthritis, experimental allergic encephalomyelitis l5-' and inhibition of T cell activation,20 the competitive binding of critical peptides by major histocompatibility antigens seems to be the most attractive explanation for the disease inhibition. Our data are in agreement with this view, even though experiments to prove it are not feasible owing to the unknown nature of the protective agents. Also, attempts to clarify the role of different microbes in this respect would require specifically equipped experimental quarters for the animal housing.
The suppression of arthritis development by an altered microbial load of the host or by subclinical infections seems to be a true and reproducible phenomenon, as indicated by the present and previous findings.9'-" In addition,
we have made a similar observation in Lewis rats using the yersinia associated arthritis as a model (Hill JL and Toivanen P, in preparation). Altogether, this phenomenon explains the failure to induce yersinia associated arthritis in the Lewis rats in our previous studies' and also several other published9 11 
